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AMENDED CLAIMS 

{Received by the International Bureau on 22 July 2004 (22.07.2004): 
original daims 1-79 unchanged ; claims 80-140 added (10 pages)] 

means for incareasing tbe outside diameter of the adjustable exiisnisian cone assembly by displacing the 
actuator and the adjustable expsaasiojx cone assembly relative to the e^^taadable tabular 
member in a seccusd direction opposite to ^ first directioxL 

7 8. The apparatus of claim 77, wherein means for displacing the actuator of die apparatus m ^ Orst 
direction conqnises; 

means for in^cting die actuator. 

79. Tbe qjparatos of claim 77, wherein the means tor displacing the actuator and the adjustable ^cpansion 
cone assembly relative to the expandable tabular member in the first direction composes: 

means for in^iacdng the actnamr. 

80. A method of radially e^qianding and plastically defcnming a tubular memberi coirpxisin^ 

ladiaUy oqpanding at least a portion of flie mbular member by increasing an qpciating pressure of a vohime of a 

fluidic matenal contained by at least a portion of die tubular member; and 
radially expanding and plastically deforming at least a portion of die tabular metuiber by displacing an expansion 

device vddiin die tubular member. 

8 1 . The method of claim 80. wfierain die vohmie comprises an annular vobune. 

82. Tbe mediod of claim SO, wherein die expansioa device is contioUablj^ adjustable fiom a first outside 
diameter to a second outside diameter. 

83. An apparatus for radiany esq^anding a tubular member, comprisiag: 
a tubular stqipoit member; 

an adjustable expansion device movably coupled to die mbular si^port member; and 
means for adjusting the adjustable C3ipaasion device. 

84. The apparatus of claim 83, wherein die means for adfusdng die adjustable e^qiansion device comprises: 
fiictional means for adjusting die adjustable expansion device. 

85. The apparatus of claim 83, wherein die means for adjnstiqB die a^ustable eiqiansbn device comprises: 
resiliem means for a^usting die adjustable oqpansion device. 

86. An adjustable c^q^ansion device, comprising: 
a tubular support member; 

an ai^ustabie esqsansion device movably coupled to die tubular siqiport member, con^rising: 
a phnrality of expansion segments; and 

means for guiding the oqpansion segments on die mbular si^pcrt member; aud 
means for adjusting die adjustable e^^^ansion device. 
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87. The adjustable expansion device of claim 86^ wherein the adjustable e^qpansion device further 
coixpiises: 

means for interlocking flbe ei^ansion segments. 

88. Hie adjustable expansion device of claim 86, wheieiD die means for adjosting the adjustable expansion 
device con^nises: 

lesilieot means for si^ypoiting the esqiansion segments. 

89. The adjustable cTqwnsicm device of claim 86» ^vherein die expansion segments include first and second 
interleaved gnn^ of expansion segments. 

90. The ^Ldjustable expansioa device of claim 89, wfacicia Hie means for adjusting the adfusfable expansion 
device coiiq>nses: 

means for displacing the £hst and second interleaved groups of expansion segments in opposite 
directions. 

9L A mediod of operating an adjustable e>^ansicm device can^iiistng a pluxality of E3(|»ansion segments, 
con^xising: 

giriding the ex^pansion segments on a tapered bodj^ and 

controHably displacing the expansicm segments alox^ the tapered body. 

92. The meihod of claim 91, fbrtfaer comptising: 

rcsilie»tly guiding the e3q>ansian segments (m ^ tapexed body. 

93 . The method of claim 91, further con^irising: 
xaterlocldng B;q)ansion segments. 

94. The method of claim 91, fintfaer c omp ri s i ng: 

dividsQg the e^qiansion segments into &st and second groups of expansion segments; and 
interleaving die first and second groups of e^qpansion segments. 

95. The method of cUim94»lba1facrccmiprising: 

Qvedapping the first and second gionps of esqmnsion segments. 

96. The meftod of claim 94, wherein coatrollably displacing die expansion segmems aloiig die t^Ksted 
body comprises: 

displacing the first and second inteileaved groiqss of expansion segments in opposite directions. 



80 

AMENDED SHEET (ARTICLE 19) 



WO2m)3/023l78 



PCT/IIS2002/025608 



97. A method of operatix^ an adjustable expansion device con^dsing a phnality of expansion segments, 
comprising: 

guiding the expansion segments on a multi-sided tiered body; 
imerlocking the eTqnnsioii segnicnis; and 

comroUably displaciii^ tbe expansion segments along the i&pered body. 

98. A meifaod of operating an adjustable e)^>ansion device ccmipiisiDg a plurality of expansion segments, 
comprising: 

xesilienHy guiding tbe expansion scgmenis on a multi-sided tapeied bod^ 

guiding each of the eaqpansion segments on opposite sides in tite drcumfereatial diiection; 

intcrio^dng the es^ansion segnoents; and 

controUably displacing die expaaosion segments along die tapered body. 

99. A method of operating an a(^nstable expansion device comprising a phnality of expansion segments, 
comprising: 

dividing the expansion segments into first and second groi^is of e^qiansion s^gm^nts; 

hnerleaving the fust and second groi^ of expansion segm^us; 

overlapping the fiisi and second groiqys of esqiansion segxnenls; 

resilicntly guiding the e:qxiDsion segments on a muM^ded tapered body; 

guiding each of die expansion segments on opposite sides in the circuxnfercQtial direction; and 

controUably displacing the ejcpansion segments along the tapered body. 

100. A method of operating an adjustable expansion device cocQprising a phttality of expansion segments, 
conqnising: 

dividing the expansion segments into fnst and second groups of ea9)ansion segments; 
interleaving the first and second groups of expansion segments; 
guiding the expansion segments on a tnuhi-sided tapered body; and 

controllably di^Iacing the expansion segments along the tapered body while also relatively displacing 
the first and second groups of ^pansion segments in opposiie directions. 

101. A xnedtod of plastically deformhig and radially expanding an e3q)andable tubular member usmg an 
^paratus conq^rislng a tubular suppott member, on aiiyustable esqpansion device movably coiqikd to the tubular 
siqjport member, and an actuator movably coi^led to the tubular st^ort member for adjusting the adjustable 
expansion device, comprising: 

coiq»ling a first end of the esq^andable tubular member to a tubular structure 
locking the actuator to die tubul ar support member of ^ apparatus; 
inserting the apparatus into tbe fiist end of the expandable tubular member; 

mtovzng die actuator and the adjustable csqMmsion device of die i^paratus our of the second end of the 

expandable tubular member; 
rcinsenbg the actuator of the apparatus into tiie second end of the expandable tubular mcxnbe^ 
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vnlocldng the actuator ^om the tubular si^ipott member of the appaxaros; 

rotatixig the actuator rehitivc lo the tubular suppoit xnember of the apparatus; and 

increasing the outside diaiseter of the a^ustable e}q>a]ision device by moving the tubular su|^oit 

member relative to the actuator, the adjustable expansion device, and the expax^able tubular 

mendser; and 

plastically defoirmng and radially expanding the expandable tabular menibcr by moving the adjustable 
eTcpansioo device through the expandable tubular meniber. 

102. the method of claim 101, ^^leiehi the tubular supprat member indudes one or more hig3; wherein ihc 
actuator includes chu or more coneq^ding retaining dots; and vid^erehoi loc&bg comprises positioning the lugs 
into the corresponding retaining slots. 

103. The method of claim 101, wherein the tubular support member includes one or more lugs; wherein the 
actuator includes one or more conespondmg retaining slots; and wherem unlocking courses posiuoning the 
lugs out of engagement with corresponding retaining slots. 

104. The method of claim 101, wherein moving the tubular siqjpoit menobcr relative to the actuator, die 
adjustable eTcpansion device^ and the e3^)andBbie tubular n^siber comprises: 

the actuator ftictiosially engaghs^ the e3q>andable tubular meniber. 

105. The method of daxm 101, wherehi moving the adjustable expaosiaa device through &e expandable 
tubular member comprises: 

pulling die adjustable expansion device through die esqmndable tubular mernb^. 

106. The method of claim 101, farther coniprking! 

fluidicly sealing the interface between die tubular sv^ort member of ifae apparatus and the expandable 
tubular member, 

wherein movhig adjustable expansion device through die e3q>aDdable tubular member con^rises: 
hqccting a pressurized finid into tubular stqpport menfl^ 

107. A method ofplastically deforming and radially csqjanding an expandable tubular roembcr usmg an 
apparatus conqjrising a tubular support meniber, an adjustable esqpansion device movably coupled to the tubular 
sijQiport member, and an actuator movatbly coupled to the tubular siqvport mendier for adjusting the adjustable 
expansion device, con^rising: 

coiqpling a first end of tihe e^^andable nibular member to a tobidar structure; 
mserting the ^parahxs into the fiisr end of the expandable tubular meniber in a first direction; 
displacmg the actuator of die apparatus in a second direction opposite to the first direction; 
applying a resiUent biasing force to the adjustable expansion device in the second direcdoi^ 
moving the acuator and die adjustable expansion device ctf ihe ^iparatus out of die second end of the 
eiqiandable tubular member; 
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rcinsertiDg the actuator of tbe ^^aratus into tlie fieeond end of the ej^andable tubular mssxA^er in fiie 
second direction; 

increasing lAxe outside diameter of llie ac^table e3q)ansion device by displacing the actuator and the 
adjustable expansion device relative to the e^^findable tabular nieinber in tbt first direction; 
and 

plastically defomiing and radially e^qpanding ^e e^qpandablc tubular m^nber by mo viz^ the ac^justable 
e^tpansion device 'duough the expandable tubular member in die second directioiL 

lOS. The method of claim 107, wherein di^lacing the actoatar of the qiparatus in the second dizcction 
couipiises: 

impacting tbe actnator tviih the first end ofiha expandable tabular meniber. 

109. The method of claim 107, ^Wierein displacing the actuator and fiie adjustable expansion device relative 
to the expandable tubular member in &e fint dtrection comprises: 

invading the actuator ^widi tbe second end of the e79>andBble tabular meniber. 

1 10. Tbe method of claim 107, wherein moving the ad^'ustable expansion device tbrough tiie expandable 
tubular member con^xrises: 

pulling the adjustable expansion device through the expandable tubular memibar. 

111. The method of claim 107, further con^prising: 

fluidicly sealing the inter&oe between flic tubular support iDend)er of the apparatus and die expandable 
tubular membei; 

wherein moving the adjustable expansion device through ttie expandable tubular menibOT comprises: 
injecting a pressunzed fluid into the tubular siq^mit mendier. 

112. An adjustable expansion device, conipnsing: 
a plurality of expansion segments; 

means for guiding the expansion segmi^ts on a tapered body; and 

means ftx comrollably displacing the e?^pansion segments aloz^ ibc tapered bodty. 

1 13. The asscn^ly of claim 1 12, farther comprismg: 

means for resilicndy guiding the esqsansion segments on the tapeied body. 

1 14. Tbe B5seixd>ly of claim 1 12^ further cmnprishig: 
means fbr Interioddng the egqpanalon s^ments. 

1 15. Tlie assembly of claim 1 U, fotdier comprising; 

means for dividing the oq^ansion segmoits into liist and second groups of expansion segments; and 
means for interleaving tiiie first and second groups of ejqransion segments. 
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116. The assembly of daim 115, fiudicr compnsing: 

means for overlf^ing the first and second groups of eTcpansioii segments. 

i 17. The assembly of claim 115, wherein the means for controDably displacing the e^^aosion segments 
along the tapered body comptises: 

means for displacing the fzst and second interleaved gtot^s of e^ansion segments in opposite 
directions. 



1 18. An a^ustaUe esqpansion device, conqirising: 
a plurality of c3q>ansion segments; 

means for guiding tiie expansion segments on a miild-sukd tapered bod^ 
means for interlocking tb& cstpmsitm segments; and 

means fox controllably di^iadng tl^ expansion segments along die tapered body. 

119. An adjustable expansion device, conofirising: 
a plurality of e?^>ansion segments; 

means for resilieixdy guiding the expansion segments on a multi-sided tapered body; 

means for guiding each of the expansion segments on of^osite sides in the cixcumfetential directioii; 

means interlocking the expansion segments; and 

means finr controllably displacing the expansion segments along tbe tapered body. 



120. An acgustable expansion device, comprising; 
a plurality of e?q}ansion segments; 

means for dividing Ute expansion segments into first and second groiq)s of eaq)ansion segments; 

means for interleaving the fitst taid second groups of e^qpansion segments; 

means for overiapping first and second groiqis of sqpaDsion segments; 

means for xesiHenHy guiding the expansion segments on a multipsided tapered body; 

means for guiding each of the expansion segments on oj^osiie sides in fbo cifcumfbiential direction; 

ftnrf 

means for controllably displacing tibe expansion segments alopg the tapered body. 



121. An adjustable ejQKmsion device, comprising: 
a phnality of oq^ansion se^groeuts; 

means for dividing the expansion segments inio first and second groiqis of e3q>ansioa segments; 
means for hterleaving the jSrst and second gnH^>s of eiqpansion segments; 
means for guiding the e?^ansion segments on a zauldrsided tapered body; and 
means for controllably displacing the expansion segments along the tapered body while also relatively 
displacing the ftrsc and second giovps of e^qiansion segments in opposite directions. 
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122. An aqi^aratus for plastically deforamg and radially expanding an eiqpaiidable tubular member, 
campiising: 

a tubular sappast znemben 

an adjustable e3^>aDsion device mcivably coupled to ^ tubular siqypcst member; 

means for actuattQg the adjustable e^qpansion device; 

means for locking the actuator to the tubular support member of the ai^aratns; 

means for unlocking the actuator 6xim die mbular support member of the s^aratus; 

means for mcreasiog the outside diameter of the adjustable e^qiansion device by moving die tubular 

support meniber relative to die octuator, tiie adjustable expansion device, and the ej^andable 

tubular member. 

123. The (^paratus of daixn 122, wherein the tabular BappM member includes one or more higs; ^exein 
lhc actuator indudes one or more conesponding retaining slots; and -vt^ierein the means for lo elHng coit^dses 
positioning the lugs into the cozrespotidiDg letammg slots. 

1 24. The apparatus of claim 122, i^4ierein the tubular support myeniber includes one or more higs; wherein 
the actuator Includes one or more corresponding retaining slots; and wherein die means for unln cfrtng con^rises 
posxtioDing the lugs cmt of engagement with coirespondins retaining slots. 

125. The method of claim 122, further con^iising: 

means for fhiidicly sealing the interface between the tubular su^ort mender of the apparatus and die 
e)q7andable tubular member. 

126. An ^^ratus for plastically defonnmg andxadiaUy expanding an expandable tabular member, 

comprising: 

a tabular st:qpport TTi^ i i il fc <^i i^ 

an adjustable expansion device movably coiq>lcd to the tubular support member; 

means for actiaiiiig Che adjustable eaipansiQn device^ 

means for displacing the actuator of die apparatus in a first direction; 

means for applying a resilient biasing force to the adtjustable expansion device when die actuator is 

displaced in the first direction; 
means for increasing the outside diameter of die adjustable expansion device by di^lacmg foe actuator 

and the adjustable expansion device relative to the expandable tubular menfoer in a second 

direction opposite to foe first directioxt 

127. The ^aratus of daim I26» wherem the means for displacing the actuator of foe ^jparatus in foe first 
direction comprises: 

means for Impacting foe actuator. 



85 



AMENDED SHEET (ARTICLE 19) 



wo immisiiH 



PCT/US2002/025608 



128. The apparatns of claim 126, wheiein die means for displacing the actuator and the adjustable ei^aiision 
device relative to the expandable tubular member in the I5i5t diicctioiL cocoprises: 

means for impacting the actuator. 

129. An apparatus for radially expanding a mbuiar memba, compxising: 
a tubular support merober; 

an adjustable e^q^ansion cone assembly movably coupled to flie tabular support member; and 
means for adjusting the adjustable expansion cone assembly; 

wherein the adjustable expansion cone assembly comprises one or more rigid moveable eiqpansion cone 
segments. 

130. An a^t^stable egqpansion cone assenibly, comprising: 
a tubular support member; 

an adjustable expansion cone movably cot^led to the tubular support member, con^xrising: 
a plurality of rigid expansion cone segnoents; and 

means for guiding the rigid es^ansion cone segmemts on Use lubular si^port meixA>er; and 
means for ac^usting the adjustable expansion cone. 

131. A method of operating an atQustable e)qpansion cone assembly ccn^irisipg a phsality of rigid 
eaqpansion cone segnnents, con^rising: 

guiding the rigid eTcpansion cone segments on a tapered body; and 

controllably displacing the rigid expansion cone segments along the tapered body. 

132. A method of operath^ an a^ustable expansion cone assembly comprising a plurality of rigid 
expansion cone segments, comprising: 

guiding the rigid expansion cone segments on a mnlti-sidod tqicred bo^ 
interlocking die rigid expansion cone segments; and 

controllably displacing the rigid e^qsansion cone segments along the iapexed body. 

133. A me^od of q^eratiog an adjustable es^ansion cone assembly ccmqirising a plurality of rigid 
expansion cone segments^ comprismg: 

resiliently guiding the rigid expansion cone segments on a multi-sided tapered body; 

guiding each of die rigid expansion cone segments on opfposiie sides in ^e circumferential direction; 

interlocking the rigid expansion cone segments; and 

controllably diq>lacing the rigid eiqiansion cone segments along the tapered body. 

134. A method of operating an adjustable es^ansion cone assenAily conqdising a plurality of rigid 
expansion cone segments, con^Mrising: 

dividing the rigid expansion cone segments into first and second groups of rigid expansion cone 
segments; 
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interleaving the first and secood groups of rigid e^qiausion cone segments; 
overlapping 1^ first and second groups of rigid e^ansion cone segments; 
resiliently guiding &e rigid expa&Bion cone segments on a nmhi-sided lapered body, 
guiding each of the rigid expansion cone segments on opposite sides in the ciicumfercntia] direction; 
and 

controUably di^lacing the rigid mansion cone segments along the tapered body. 

135. A method of operating an ai^justabk expansion cone assembly con^siflg a plurality of rigid 
expansion cone segments, coznprising: 

dividing the rigid expansion cone segments into fizst and second groups of e)qiansion cone segments; 
intcileaving the first and secood graiq>5 of ej^jansion cone segments; 
guiding the expansion cone segments on a roolti-slded capered body; and 
controUably displacing the expansion cone segments along ihs tspered body vvhUe also reladvely 
displacing the first and second gtci^s of expansion cone segments in opposite directions. 

136. An adjostable expansion cone assembly, comprising: 
a plurality of rigid expansion cone segments; 

means for guiding &e rigid expansion cone segments on a tapered body; and 

means for controilably displacing the rigid oqiansion cone segments along the tapered body. 

137. An a^nstable oqiansion cone assenibly, comprising; 
a plurality of rigid expansion cone segments; 

means fi>r guiding the rigid expansion cone segments on a nouln-sided tapered body; 
means for interlocking the rigid expansion cone segments; and 

means for contrdiably displacing the rigid epq>ansion cone segments along the tapered bod/. 

138. An adjustable eaq^ansion cone assendily, couipiising: 
a pluralhy of rigjd es^ansion cone segments; 

means for rcsiliendy guiding die rigid eiqiansion cone segments on a moM-aided tapered body; 
means for guiding each of the r^d expaxision cone segments on of^ositc sides in fbe circomfo 
direction; 

means for interlocking the rigid erqKmsion cone segments; and 

means for controUably displacing the rigid oqpansion cone segments along the tapered body. 

139. (Original) An adjustable esqiansion cone assembly, comprising* 

a plurality of rigid expansion cone segments; 

means for dividing the rigid expansion cone segm^ts into first and second groups of expansion cone 
segments; 

means for imeileaving die first and second groi^ of rigid expansion cone segments; 
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means for ovcrla^jping the first and second groiq)s of rigid expansion cone segments; 
means for resiliently guidii:^ fhe rigid e^qjansion cone segmetits on a raoltj-^idcd rapered body; 
means for guiding each of the rigid expansion cone segments on opposite sides in the circnmfcrential 
dxrcctioiii^ and 

means for controllably displacing the rigid e^qpansion cone segments akmg ^ tapered body. 

140» An adjustable expansion cone assembly, coursing; 
a phirality of rigid expansion cone segments; 

means for dividing the rigid e^ipansion cone segments into fiist and second groups of e^qpansion cone 
segments* 

means for intericaving the first and second gconps of rigid egqpaasion cone segments; 

means fin* guiding fbs rigid expansion cgEnc segments on a mnlti-sided tapered body; and 
means for controOabty displacing the rigid expansion cone segments along fba tq>ered body 'vdnle also 
relatively displacing the first and second groins of rigid expansion ooob segments in orpposiie directions. 
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